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1 US feral swine were exposed to both avian and swine influenza A viruses has been conceptually proposed that antigenic evolution in migratory waterfowl could be static (5); for 74 example, this theory is supported by recent studies indicating a lack of antigenic diversity among H3 and
75
H7 IAVs in migratory waterfowl in North America (6, 7).
76
IAVs in domestic swine are genetically and antigenically diverse. In the past decade, the 77 predominantly circulating domestic swine strains in the United States were IAV subtypes H1N1, H1N2,
78
and H3N2 (8, 9) . Subtypes such as H4N6, H2N3, and H3N1 were also identified in North American 79 domestic swine (10-12), but these viruses did not become endemic. The H1 subtypes circulating in 80 domestic swine form four genetic clades: swH1α (classic H1N1), swH1ß (reassortant H1N1-like), 81 swH1γ (H1N2-like), and swH1δ (human-like H1). Clade swH1γ is further divided into subclades 82 swH1γ1 and swH1γ2, and clade swH1δ is subdivided into swH1δ1 (human-like H1N2) and swH1δ2
83
(human-like H1N1) (13) . In addition, the 2009 H1N1 pandemic virus, A(H1N1)pdm09 emerged from a 84 classic H1N1 virus and evolved into a distinct genetic and antigenic lineage (13) . There are 4 genetic 85 clusters (I-IV) of the H3N2 subtype of IAVs present in the US swine population (14-16). Cluster IV,
86
currently the predominant IAV cluster circulating among domestic swine, can be further divided into at swine, ferret, and chicken sera (Table S1 ) used to assess cross-reactivity among testing viruses were 147 generated as described elsewhere (20, 38, 39 winter, was similar to the patterns seen in FY2011 and FY2012 and to those seen in FY2013 in our 220 previous report (17) (Fig. 2A) . human-origin IAVs (Table 2 ). Of note, among the testing strains, there were different extents of cross-246 reactivity against the reference sera against these viruses although most of these viruses are antigenically 247 different with ≥4-fold loss in HI activity relative to homologous titer (Table S1 ). results, we performed neutralization assays, which also showed that the 16 feral swine serum samples
264
were indeed cross-reactive against avian IAVs (Table S4) . (Table S6 ). The two 287 treatment swine that were necropsied on 5 DPI both had viral titers of 1.333 to 3.5 log 10 EID50/gram/mL 288 14 in all tissues collected, except turbinate of one feral swine (Table S7) . Neither of the control swine had 289 any viral titers in the tissues collected.
290
For the four feral swine inoculated with H6N2 avian IAV, all pigs seroconverted at 21 DPI with 291 titers ranging from 1:20 to 1:80 (Table S8 ). All control pigs remained seronegative against IAVs during 292 this experiment. Clinical signs were not observed in any of the experimental feral swine. and by using common sources of water and forage. Our study findings confirm that although feral swine 303 may be exposed to swine or avian IAVs, exposure to swine IAVs is much more common, especially 304 with subtypes H1 and H3. Exposure to avian IAV was rare from our finding reported here; yet, there is 305 concern that feral swine could have a mixed IAV infection, and generate reassortants between swine and 306 avian IAVs that could ultimately be transmitted to domestic swine or humans.
307
Our analyses only focused on those serum samples in the most recent three years (FY2011, FY2012. This study suggested that, even though there is no apparent temporal pattern, a relatively 311 higher IAV seroprevalence in the summer could be due to an increased change of contact between 312 domestic and feral swine, e.g., through an increase of pasture time for noncommercial swine.
313
Additionally, the highest seroprevalence in adults can be explained by the more opportunities for IAV 314 exposure as compared to that of younger swine. Because there was no significant difference in IAV 315 seroprevalence for sex, we can assume there was equal opportunity for IAV exposure.
316
Based on serological evidence, our findings suggest that IAV-positive feral swine in the United
317
States were predominantly exposed to subtypes H1 and H3. H3N2 and H1N1 IAVs have been isolated 
353
The serological data present in this study could be affected by limitations of serological assays. 
